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1. HEJIM U 3AJIAYUN JUCIHUTIJIINHBbI
esin ocBOCHUA TUCHUILIHHBI (MOYJIfA):

OCBOCHHE OCHOB TEOPETUUECKOU, MPUKIIATHON U 3aKOHOAATEIILHON METPOJIOTHUH.

3agaun:

(hopMHUpPOBaHKE Y CTYICHTOB CUCTEMbI 3HAHHWM, YMEHUW U HAaBBIKOB, HEOOXOAMMBIX TSI
pEIICHUS 3a/1a4 U3MEPEHUN U METPOJIOTHUECKOT0 00SCIICUCHHS TIPH MPOBEJACHUHN aHaAIN3a
XHMHYECKOTO COCTaBa Pa3IUYHBIX 0OBEKTOB, HCCIEIOBAHUN CTPOCHUSI U CBOMCTB XMMHYECKUX
BEIIIECTB, KOHTPOJIC MTPOIIECCOB B XUMHUUECKOU TEXHOJIOTHH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: B1.B
TpeGoBanus K nMpeABaAPUTEIBHON MOAT0OTOBKE 00y4aK0IIerocs:

Heopranuueckas xumus
AHannTryeckass XUMHS

MeTtorKa HayqYHOTO UCCIIEIOBAHUS
duznyeckas XUMHAS

HNonomerpus

dusnyeckue METOIbI HCCIICIOBaHMS
CnekrpodoromeTpust

Jucuuniannabl (MOAYJIM) U MPAKTUKH, IJI51 KOTOPbIX OCBOCHUE TAHHOM U CIUIIINHbI
(MoayJis) He00X0AMMO KaK NMpealIecTBYIOIIee:

Hayuno-nccienoBarensckas padora

[IpennumioMHas npaxkTuka
3. OFBEM JUCHHUIIVIMHbI

O0nas TPYA0EMKOCTh 33ET
YacoB 1o yueOHOMY IIaHY 108
B TOM YHCJI€:

AYJIUTOPHBIE 3aHITHS 33
CaMOCTOsTENIbHAsI padoTa 35

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TK-1.1: [Tnanupyet oTaeNbHBIE CTAIUU UCCIEAOBAHUS MIPH HaIu4uu obmiero miuana HUP
VYposens |  3HaTh npaBuiia NPOBEACHUSIX XUMHYECKOIO aHAJIN3a B COOTBETCTBHU C
METPOJIOTHUECKUMHU TPEOOBaHUSIMHU.

YpoBenb 1  YMeTh uCnoib30BaTh UMeroIIeecs 000pyA0BaHUE B COOTBETCTBUH C
TpeOOBaHUSAMU CepTU(ULINPOBAHHBIX METOJIUK.

YpoBenb |  BnaneTts cepTUGUIIUPOBAHHBIMA METOIMKAMH XUMHYECKOTO aHAIIN3a
Pa3IUYHBIX 00BEKTOB.
[TK-1.2: Beibupaet TeXHUYECKHE CPEACTBA M METO/IbI HCTIBITAHUN (M3 HA0Opa UMEFOIINXCSI)
JUUIsL peuieHus mocTaBieHHbIX 3aaad HAP
VYpoBenb |  3HaTh Hay4YHBIE MPUHIIUIIBI KATHOPOBKH UCIIOIB3YEMOTO 000PYIOBAHHUS.

VYpoens |  YMeTh mpoBecTH MPOBEPKY pabOTOCTIOCOOHOCTH UCTIOIB3YEMBIX PUOOPOB
U X COOTBETCTBHSI METPOJIIOTUIECKUM TPEOOBAHUSIM.

VYpoBenb |  Bnazsers HaBbIKaMH KaTMOPOBKH UCHOIB3YEMBIX MPUOOPOB U



00opyIoBaHUsI.

T1IK-1.3: 'oTOBUT OOBEKTHI UCCIIEIOBAHUS

Yposens 1
VYposens 1

VYposens 1

3HaTh METOJIMKH CTATUCTUYECKOI 00pabOTKH pe3ysbTaTOB HAYYHOTO
JKCIEPUMEHTA.

YMeTh MPeACTaBUTh PE3YIBTATHI IPOBEICHHBIX U3MEPEHUN B COOTBETCTBUU
¢ pexomenaanusmu NIOITAK.

Brnagers KOMIBIOTEPHBIMU TTPOTPAMMaMU CTATUCTUYECKON U TpadUuecKoit
00pabOTKH IKCIIEPUMEHTAIBHBIX JIAHHBIX.

[TK-2.1: [TpoBoAMT MEpBUYHBIN MOMCK WH(OPMAIIUHU TI0 33JJAHHONW TeMaTHKe (B T.4., C
MCIIOJIb30BaHNEM TIATCHTHBIX 0a3 JTaHHBIX)

VYposens 1
VYposens 1

VYposens 1

3HaTh MpaBUIIa aKKPEIUTALMN U CePTU(DUKAITUN XUMUYECKHX JIAOOPATOPHil.

YMeTb COCTaBUTH 3asBKY Ha aKKPEJUTALUIO U CePTU(DUKALIUI0 XUMUUECKON
J1a00paTopHH.

Bnanets 3akoHOJATENBbHBIMU aKTaMU, ONIPEAEISIOUUME MOPSI0K
aKKpeIUTalUU U cepTU(UKALMU XUMUYECKUX JIabopaTopuil.

[1K-2.2: AnanusupyeT u 0000I1aeT pe3yabTaThl IATEHTHOTO IMOKCKA MO0 TEMATHUKE MTPOEKTA B
BBIOPAHHOW 00JIACTH XUMUH (XMMHYECKOW TEXHOJIOTHH )

VYposens 1

Yposens 1

VYposens 1

3HaTh OCHOBHEIC XHUMHUYCCKUC, q)I/ISI/I‘ICCKI/IC N TCOPCTUUYCCKUEC aCIICKTEI
XUMHYCCKOI'O MIPOMBIIIJICHHOI'O ITPOU3BOACTBA C YYHETOM ChIPbCBBIX U
OHCPICTHUYCCKUX 3aTpaT, OCHOBHBLIC MCTOJbI MATEMATHUYCCKOI'O
MOACINPOBaHUA, CTATUCTUKH, OCHOBHBIC TCXHUYCCKUC I10KA3aTCIIN
TCXHOJIOTHUYCCKOTI'O IMponecca,

YMeTh NpUMEHSATh OCHOBHBIE 3aKOHBI XUMUU IIPU 00CYKIEHUN
MIOJIYYEHHBIX PE3YJIBTATOB, B TOM YHUCIIE C IPUBIICYEHUEM
MH(}OPMALIMOHHBIX 0a3 JaHHBIX; IPUMEHSTH MOTYYEHHbIC 3HAHUS HA
MIPAKTHUKE; IPOBOJNUTH YUCIICHHBIE PACUETHI OCHOBHBIX TEXHHUYECKHUX
IIOKAa3aTeIed TEXHOJIOTMYECKOT 0 IPOLECCa;

BnageTs HaBbIKaMM XMMHYECKOTO SKCIIEPUMEHTA, OCHOBHBIMU
CUHTETMYECKUMHU U aHATTUTHYECKUMU METO/IaMU TOJTYUYSHHS U
WCCIIETIOBaHMS XUMUYECKUX BEIECTB M PEaKIMii; HaBbIKaMH paObOThI Ha
COBpEMEHHOM y4eOHO-HayYHOM amnmaparype npu NpoBEACHUN XUMHUECKUX
SKCIEPUMEHTOB; IPUHILIUIIAMH KOJIMUYECTBEHHON OIIEHKH OCHOBHBIX
TEXHUYECKUX MOKa3aTesel TEXHOJIOTMUECKOT0 MPOoIecca;

5. BUJAbI KOHTPOJIA

Bunsl KOHTpONII B cemecTpax:

3a4eThI | 8

6. A3BIK IIPEIIOJJABAHUA

SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJISA)

Kon HaunmeHnoBaHue pa3iesioB u Bup Cemectp | HacoB | HUcrou- | IIpumeuan-

3aHAT.

TeM 3ansaTua | / Kype HUKH ue

Paznen 1. Tema 1. Hayunbie u
MIPHUKJIATHBIC 33291
MeTposiorud. OCHOBHBIC TTOHSTHS
METPOJIOTHH.

11

Jlex 8 1




1.2 J1ab
1.3 Cp
Pasznen 2. Tema 2. Pazsurtue
MeTpoJioruu B Poccumn
2.1 Jlex
2.2 JIab
2.3 Cp
Paznen 3. Tema 3. [IpuHIUmbI,
METO/IbI, METOJUKH U CPEJICTBA
WU3MEPEHUM.
3.1 Jlex
3.2 JIab
3.3 Cp
Paznen 4. Tema 4.
Knaccudukanus u3mepeHui.
XapakTepucThKa pe3ynbTara
WU3MEPEHU.
4.1 Jlex
4.2 JIab
4.3 Cp
Pasznen 5. Tema 5. [Torpemnoct
n3mepennii. Kimaccudukanus
IIOTPELTHOCTEM.
51 Jlex
52 JIab
5.3 Cp
Pasnen 6. Tema 6. Cucrema
(UBUYECKUX BEIMYUH B UX
€JIHMI]
6.1 Jlex
6.2 JIab
6.3 Cp
Pazgen 7. Tema 7. DTamoHsl
enuauL cucteMsl CU
7.1 Jlek




7.2 JIab 8 2

7.3 Cp 8 3

Paznen 8. Tema 8. [1nanupoBanue
XUMHYECKOT0 SKCIICPUMEHTA.

8.1 Jlex 8 1
8.2 JIa6 8 2
8.3 Cp 8 3

Pasnen 9. Tema 9.
Craructuueckas o0OpaboTKa
Pe3yabTaTOB XUMUYECKOTO

aHaIu3a.
9.1 Jlex 8 1
9.2 JIab 8 2
9.3 Cp 8 5

Paznen 10. Tema 10. CranmapTsl
YHCTOTHI XUMUYECKUX PEaKTHBOB.
CrangapTHbIe METO/IbI aHATTN3A.

10.1 Tex 8 1
10.2 J1a6 8 2
10.3 Cp 8 3

Pasnen 11. Tema 11.
MeTtponorudeckas ciryxoa

Poccun.
11.1 Jlex 8 1
11.2 JIa0 8 2
11.3 Cp 8 3

Cnucoxk 00pa3oBaTeIbHbIX TEXHOJOTH I

1 | AxrTuBHOE chyllIaHue

2 |Wudopmarmonnsie (1iudpoBbIe) TEXHOIOTHI

8. OIEHOYHBIE MATEPHAJIBI VIS TIPOBEJEHUS TEKYIIEN 1
IMPOMEXYTOYHOM ATTECTALIIUA

8.1. OneHoYHbIE MaTEepHAJIbI JAJIS IPOBeIeHUs TeKYyIel aTTecTaluu




Tect 1. JloBeputenbHas BEpOSTHOCTh IPU MPOBEACHUU CTAHJAPTHOIO XUMHUYECKOTO
aHaJIM3a paBHa...

A. 90 %;

b. 95 %;

B. 99 %

Tect 2. Pe3ynpTaT u3MepeHHil peCTaBIsSeTCs B BUAE 3HAUEHUS C IIOTPEIIHOCTHIO, KOTOpast
XapaKTepU3yeTcs. ..

A. OTHOCUTEIBHOM MOTPEIIHOCTHIO;

b. lucnepcuei;

B. JloBepUTENBHBIM HHTEPBAJIOM

Tect 3. Ykaxkute npaBWIbHbIN 0TBET. OT KaKOro U3 MPEACTABICHHBIX HIXKE MapaMeTpOB
3aBUCcHUT KodpdummeHT CtrroneHTa?

A. Cpennero apu(MeTHIECKOro;

b. CtangapTHOTrO OTKJIOHEHUS;

B. Yucna usmepenuii;

I'. Qucnepcun.

Tect 4. CTaTUCTHYECKOM THIOTE301 HA3BIBAIOT YTBEPKICHHUE, TTO3BOJISIIONIEE OMPEACITUTD:
A. Hanuume rpy6oro npomaxa;
b. BenuunHy cTaHIapTHOTO OTKJIOHCHMS,
B. YpoBenb J10BepUTEIIHLHON BEPOSTHOCTH;
I'. MuHMMaIbHOE YUCIIO U3MEPEHUI
8.2. OueHouHble MaTepHAJIbI 1JI51 IPOBEAEHUS MPOMEKYTOUHOI aTTeCTAlINU

Tect 1. Ykaxute npaBUWIbHBIN OTBET. EAMHCTBOM M3MEpEHUI HA3bIBAETCA. ..

A. cucteMa KalmOpOBKHU CPEACTB U3MEPEHUI;

b. cruueHne HaIMOHABHBIX ATAIOHOB C MEXKAYHAPOIHBIMH;

B. cocrosnue namepenuii, mpu KOTOPBIX UX PE3YIBTATHI BHIPAKEHBI B Y3aKOHEHHBIX
€IMHUIIaX BEIIMYHUH U MOTPENTHOCTH U3MEPEHNN HE BBIXOIAT 32 YCTAHOBICHHBIE MPEAEIBI C
3aJTaHHON BEPOSITHOCTHIO.

Tect 2. YkaxxuTte npaBUiIbHbIN OTBET. /{7151 MOBEpKHU pabOUMX STAJTOHOB CITyKaT
A. 3TaOHBI-KOIN;

b. rocygapcTBEHHBIE 3TAJIOHBI;

B. aTanonsl cpaBHEHUS.

Tect 3. [lng nonydeHus ATTectara akKpeIuTallMH UCIIBITaTeIbHON 1a00paTOpUu ClieayeT
COCTaBUTH 3asIBKY U OOpaTUTHCS C HEH B...
A. Beepoccuiickuit HUU merponorun (BHUNUM);
b. Beepoccuiickuit HUN metponoruueckoit ciy:x0s1 (BHUUMC);
B. ®enepanbHOe areHTCTBO MO TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTUHU
(Poccranmapt PO)
8.3. TpeOoBaHus K Pl THHI-KOHTPOJIIO

MaxkcruMaibHasi cymMMa peHTHHTOBBIX OaJIJIOB MO pe3ysibTaTaM TeKyIllel paboThl U
MIPOMEKYTOUHBIX ITANOB OLIEHKH 3HAHUI CTY/IEHTOB (pyOeKHbINH KOHTPOJIb) cocTanisieTr 100
0asuIoB.

1 xoHTpOonbHas Touka: Tembr Ne 1 —5

Texymras padota crynenTta — 15 6amios

[IpencraBneHne OTYETOB O CAMOCTOSITEIIHHOM M3YYCHHH TEM B YKa3aHHBIX popmax — 15
0asioB.

HToroBeiii KOHTPOJIb 11O MOJIYIIIO: TUCbMEHHAs KOHTPOJIbHAas padoTa — 20 6aioB.

Bcero — 50 6annos



2 KoHTpoJbHas Touka: Tembr Ne 6 - 11

Tekymias padota crynenTta — 15 6amios

[IpencraBieHre OTYETOB O CAMOCTOSITEILHOM M3yYSHHH TEM B yKa3aHHbBIX (hopmax — 15
0asioB.

WTOroBbIi KOHTPOIIH TI0 MOAYJIIO: MMChbMEHHAsI KOHTPOJIbHAsS paboTa — 20 GaioB.

Bcero — 50 6amnos

9. VYYEBHO-METOINYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHHE
TACIATLITAHBI (MOYJIST)

9.1. Pexomenayemasi iureparypa

9.3.1 ITepevyeHb MPOrpaMMHOI0 00ecIIeYeHusI

1 Kaspersky Endpoint Security 10 ans Windows
2 | Adobe Acrobat Reader

3 [Google Chrome

4  |WinDjView

5 [OpenOffice

6 | VLC media player

7 ADE

8 Foxit Reader

9 Notepad++

10 [STDU Viewer

11  [ISIS Draw

12 | Origin 8.1 Sr2

13 [STATGRAPHICS Centurion XVLII
14 | OC Linux Ubuntu

9.3.2 CoBpemeHnHble npodeccnoHaTbHbIe 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE

CHCTEMBI

1 3BbC «ZNANIUM.COM»

2 3bC «IOPAUT»

3 OBC «YHuBepcuteTckas OMOINOTEKA OHIIANMHY

4 3BC IPRbooks

5 OBC «Jlanb»

6 3bC BOOK.ru

7 OBC Tel'Y

8 Hayunas snexkrponnas 6ubnnorexa eLIBRARY.RU (nmoanucka Ha *KypHabl)
9 Penozurapuii TBI'Y

10 | BupryaubHbIi UnTANBHBIN 321 quccepTanuii Poccuiickoit rocyapcTBeHHOM OMOIHOTeKH
11 312;;1;&151 American Chemical Society (ACS)
12 | XKypnans! uznarensctBa Taylor&Francis




13 |BA Scopus

14 | B Web of Science

15 | Onekrponnas koymeknus KHUT Okcdopackoro Poccutickoro gonma

16 | Pecypcsl uznatenbctBa Springer Nature

17 | Apxussl xxypHanoB u3aarenbcrsa Oxford University Press

18 | ApxuBHI KypHAJIOB H3AaTenbcTBa Nature

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIS)

AynuT-s OoOopynoBanue

3-404 KOMIUICKT Y4eOHOU MeOenn, MepeHOCHOM HOYTOYK, TPOSKTOP, aKBAAUCTUILIATOP,
Bechl, UK Dypbe ciektpomerp, koMibioTep, horokonopumerp KDK-2, snexrponeun

3-406 KOMIUICKT Y4eOHOU MeOesHu, BEChI, Ja00paTOpHbIE HOHOMEPHI, MOpTaTUBHBIC PH-
METPBI, TOTEHIIMOCTAT-TAIBBAHOCTAT, CKaHEP, MKa(bl, KOMIBIOTEPBI, TUPSI

3-404 KOMIUICKT Y4eOHOU MeOesIu, MEPeHOCHOH HOYTOYK, MPOEKTOP, aKBATUCTUILIATOD,
Bechl, UK Dypre criekrpomeTp, KoMibioTep, horokoiopumerp KDK-2, sanektponeun

3-406 KOMIUICKT Y4eOHOU MeOesu, BEChI, Ja00OpaTOPHbIE HOHOMEPHI, MOpTaTUBHBIC PH-
METPBI, TOTEHIIMOCTAT-TAIBBAHOCTAT, CKaHEP, IKa(bI, KOMIIBIOTEPHI, TUPSI

11. METOJUYECKHUE MATEPHAJIBI VIS OBYYAIOLIUXCSI IO OCBOEHUIO
JUCLMUIIINHBI

3aaHus 4711 KOHTPOJISI CAMOCTOSITEIFHOM pabOThI CTYIEHTOB
Bomnpocsl

1. Kakumu mpuuruHaMu BBI3BIBAIOTCSI CHCTEMATUYECKHUE U CITydaiiHbIe OIIUOKHI
aHajamu3a, rpyobie OMIMOKU?

2. Kak BBIYMCINUTD CTAaHAAPTHOE OTKJIOHEHUE CPEHETO pe3yibraTa?

3. YUro xapakrepusyet kodppunuent Cteroaenta? OT kKakux pakToOpOB 3aBUCUT
BenuurHa KodpurmenTa?

4. Kak ucnonb3yercs JOBEpUTEIbHBIA HHTEPBAI ISl OOHAPYKEHUS CUCTEMATUYECKOI
omunoKu MeToaa?

5. Kak ¢ nomonibro Kkputepus t yCcTaHaBIMBAIOT YKCIIO NApalIeIbHBIX H3MEPEHHI,
HE00X0IUMOE IS MOJIy4Y€HHUsl CPETHET0 pe3yibTaTa ¢ 3aJaHHOW TOYHOCTHIO?

6. Kakue metopl 0OHapykeHUs rpyObIX OMIMOOK (IPOMaxoB) UCIIONIb3YIOTCS B
MaTeMaTU4YECKON CTaTUCTUKE?

7. Kak ucnonb3yercs JOBEpUTEIbHBIN HHTEPBAI ISl OOHAPYKEHUSI CUCTEMAaTHYECKOI
MIOTPEIHOCTH?

8. [IpuBeaure 5S—7 NpUMeEpOB AHATUTUYECKUX CUTHAIOB, U3BMEPEHUE KOTOPBIX JICKHUT
B OCHOBE METOJIOB XUMUYECKOT'0 aHAJIH3a.

9. Kakumu cmoco6amMu MOKHO TTPOBEPUTH NMPABWIILHOCTH aHaIM3a?

10. Ilepeuncnnute N3BECTHBIE BAM UCTOYHUKH CUCTEMATHYECKHUX IMOTPEITHOCTEN B
rPaBUMETPHUYECKOM U TUTPUMETPUYECKOM METO/Iax.

11. Yem onpenensiercs cmocod oTdopa u pazMep npoosi?

12. TlpuBenute npuMepsl cioco00B 0TOO0pa MPoObI B HOTOKE KUJIKOCTH U rasa.

13. KakoBbl 0cOOeHHOCTH 0TOOpa TPOOKI TBEP/IBIX BEIIECTB?

14. YkaxxuTe UCTOYHUKHU MTOTPEUTHOCTEH MpU 0TOOPE MPOOBI aHATTU3HPYEMOTO
BEILIECTBA.

15. Kakum 00pa3oM MOXHO YYECTh COJIepKaHUE BOJIBI B aHATTU3UPYEMOM mpooe?

16. Kakue (hakTopsl onpeaensoT crnocod nepeBeCHUs aHATH3UPyeMOn TPOOBI B
pacTtBop?

17. Kakumu cBoMcTBaMU JTOJKEH 00J1a71aTh PaCTBOPUTEND, UCIIOIb3YEMBbIH IS




pacTBOPEHHS aHATTU3UPYEMOU MPOOKI?

18. IlpuBeauTe mMpUMEpPhI METOYHBIX, KUCIBIX U OKHCIUTEIbHBIX TUIABHEH.

19. Kakyro pojib UrpaloT XUMHYCCKH aKTHBHBIC JOOABKH K PACTBOPHUTEIISIM H TUIABHSAM?
[IpuBeauTe MpuMepsl.

3amaun

1. B cepeOpsiHO#T MOHETE IPU aHAIU3E MapaLICIbHbIX P00 MOIYYHIH CISAYIOIICe
coaepxanue cepeopa (%): 90,04; 90,12; 89,92; 89,94; 90,08; 90,02. BerunucauTh cTaHIApPTHOE
OTKJIOHEHHUE STUHUYHOTO OIPEICTICHHS U JOBEPUTEIBHBIN HHTEPBAJ CpEAHET0 3HaueHus (nms [ =
0,95).

2. Ilpu onpeneneHruu CypbMbI B CIJIaBE 00bEMHBIM METOIOM MOJTYUYHIIN CIICTYIONINE
nannble (%): 11,95; 12,03; 1,98; 12,04. BerauciauTh cTaHAAPTHOE OTKIOHEHHUE STUHUYIHOTO
OIpeeNIeHUs ¥ JOBEPUTEIbHBIN HHTEpBaN cpeaHero 3nadenus (s [ = 0,95).

3. [Ipu hoToMeTpUUECKOM ONPEICIICHUH MEIU B PACTBOPE MOTYUYHIIH CIICTYIOIITNE
pesynbTathl (1/1): 5,1410-3; 5,5¢10-3; 5,4°10-3; 5,810-3; 5,2¢10-3. BeiuuciauTth cTaHIapTHOE
OTKJIOHCHHE CIMHUYHOTO OTPE/ICICHUS U JOBEPUTEIbHBIN HHTEPBAII CPEAHETO 3HaueHus (st [ =
0,95).

4. TIpu poTromMeTprvecKOM OINPEACIICHHH BUCMYTA IOJyYEHBI CIICTYIONTUE 3HAUCHHUS
KOHIIeHTpanui (Moib/i): 8,35 « 10-5; 8,00 « 10-5; 8,50(110-5; 8,45+10-5; 8,05[110-5; 7,90(110—
5; 8,17(110-5. BeraucauTh cTaHAAPTHOE OTKJIOHEHHUE M JIOBEPUTEIBHBIN HHTEPBAJ CPEIHETO
snavenus (s [ = 0,95).

5. Ilpu onpeneneHuu coiep>kKaHus MapraHiia B MOYBE MOJYYHIIN CIICAYIOIINE
pe3ynbTaThl (%): 5,3°10-2; 5,9¢10-2; 7,3°10-2; 12,00110-2; 6,90110-2; 4,3+10-2; 3,8-10-2,;
6,3°10-2; 10,0210-2; 4,8(110—2. BeIunucauTh CTaHAAPTHOE OTKJIOHEHHUE U IOBEPHUTEIIbHBIN
UHTEpBa cpeanero 3uadenus (st [ = 0,95).

6. [Ipu onpeeIeHUN MOJIIPHOM KOHIIEHTPAIIUU YKBUBAJICHTA ITIEpMaHraHaTa Kajus
TpeMmsl CTyIeHTaMH TIOJyYeHbI CeyIoIre pe3yabratsl (Mons/n): 1) 0,1013; 0,1012; 0,1012;
0,1014; 2) 0,1015; 0,1012; 0,1012; 0,1013; 3) 0,1013; 0,1015; 0,1015; 0,1013. Berauciuts
CTaHJAPTHOE OTKJIOHCHHE CIMHUYHOTO OTPEICICHUS U JOBEPUTEIbHBIN HHTEPBAJ CPEIHETO
sHauenus (s [ = 0,95).

7. Ilpu ananu3e MOYB Ha COJEP)KaHKUE IIMHKA B IIATH MPo0Oax oTHOTro odpasma (2
aHaJIM3a JJIS KaXKI0# poObl) MOTyYeHbI Caeayromnme pe3yabTatsl (%): 1) 8,5¢ 10-3; 9,2¢10-3; 2)
10,4+10-3; 10,90110-3; 3) 7,2°10-3; 7,3210-3; 4) 9,4+10-3; 8,9¢10-3; 5) 7,3+10-3; 6,7°10-3.
BbIUUCINTE CTaHAapPTHOE OTKJIIOHEHHE B ONPEAEICHUH coaepkanus munaka (s [1 = 0,95).

8. ConeprkaHre MapraHiia B YeThIpex oOpasiax ¢eppoMaprasiia 1o pe3yibraram
aHanm3oB coctaBiseT (%): 1) 21,34; 21,32; 21,31; 21,35; 2) 34,45; 34,41; 34,42; 34,43; 3) 50,17,
50,14; 50,13; 50,16; 4) 65,57; 65,56; 65,59; 65,50. Beruuciuth cTaHAaPTHOE OTKIIOHCHHE B
OTIpEJICIICHUH COJICpXKAaHUs MapraHiia.

9. IIpu ananm3e anaTyuTa MOJYYHIIH CISAYIOIIHNE TaHHbBIE O coiep:kaHuu B HeM P205
(%): 35,11; 35,14; 35,18; 35,21; 35,42. YCTaHOBHUTS, SIBJICTCS JIM MMOCIEIHUIN pe3yabTaT rpyooi
OIINOKOH.

10. IIpu onpenenennu cyabhar-noHa TPAaBUMETPUUECKHUM METOIOM OBLITH TIOTYUEHBI
cieayromre aanusie o comepxkannn SO42— (%): 15,51; 15,45; 15,48; 15,58; 16,21. OnpeaenuTs,
SIBJISICTCS JIU TIOCJICTHHUM pe3yIbTaT IpyOoi OIMOKOM.

11. Ilpu uccnenoBannu pacTBOpa MOJYYHIIH ciienyromue 3nadenust pH: 5,48; 5,45; 5,30;
5,50; 5,55. OnpenenuTs, sBisiercs sm 3HaueHue pH 5,30 rpy0oii ommoOKoi.

12. Imeetcs u cucTeMaTHdeckas onrOKa B ONIPE/ICIICHUH TIATHHBI HOBBIM METOJIOM,
€CJIM TIPH aHaJIM3e CTaHIapTHOTO o0pasiia MIaTHHOBOM pyabl, coaepxariero 85,97% Pt, 61
noJIydeHbl ciaeayrone pe3yastarsl Pt (%): 85,97; 85,71; 85,84; 85,797

13. Ilpu onpeneneHnu MMHKa METOJOM aMIIEPOMETPUYECKOTO TUTPOBAHUS JIBA CTYJECHTA
MIPU TUTPOBAHUH OJHOM MPOOBI MOJIYUIHIIN CISAYIOIME 3HaYeHust Maccel Zn (mu): 1) 15,10; 15,05;
14,97; 2) 14,00; 13,50; 13,00 mpu uictaHOM 3HaYeHuu 15,00 mr nuHKa. imeercs au
CHUCTEMaTHYeCKasi ONTMOKa B MOTYyYEHHBIX pe3yIbTaTax?

14. TIpu KOHTPOJILHOM OMPEACIICHUU XpOMa MO0 METOLY TPEX TAJIOHOB B CTAHIAPTHOM



oOpasrie cranu, coaepxariem 15,10% Cr, Ha 1ByX (OTOIIACTHHKAX MOJIYYHIIH CICAYIOIIEe
conepskanue Cr, (%): 1) 13,50; 14,00; 14,50; 2) 17,00; 16,00; 18,20. YcTaHOBHTD, UMEETCS JTH
CHUCTEMAaTHYEeCKasl OITMOKA B OIIPEICICHUN COICPIKAHUS XPOMa.

15. ConeprkaHue akTUBHOT'O XJIOpa B XJIOpHOM u3BectH coctasiser (%): 37,11; 37,18;
37,23; 37,15. 3nauenue cpeaueii renepanbHoit copokymnaoct (N = 50) 37,02. YcraHOBUTS,
CYILIECTBYET JIM 3HAYUMOE PA3JIMUKe MEXY BHIOOPOUYHOM CpeHEl U cpe/lHel TeHepabHON
COBOKYITHOCTSIMH.

16. Ilpu onpeneneHuu coaep)aHus CyIb(PHUaa CYpPbMBI B pa3TUYHBIX 00pa3iax
CYypbMSIHOTO OJiecKa IMOIy4Yrian cienytomme pe3ynbTaThl (%.): 1) 54,28; 54,52; 54,41, 54,35; 2)
67,59; 67,46; 67,66; 67,45; 3) 84,14; 83,93; 84,11; 83,98. BeIunucauTh KBaJAPaTUYHYIO OIIUOKY
OTJICTPHOTO U3MEPEHUS M YCTAHOBUTD, KaK 3aBUCHT KOA((DUIIMEHT BapHaLUU OT COJNCPIKAHUS
OTIPEeIeAIEMOTO KOMITOHEHTA.

17. Coneprkanrie MOJIUOACHA B TIOYBE T10 pe3yJbTaTaM TPEX MapauieIbHBIX
onpeneneHuit cocrarisiet (%): 6,81110—4; 7,00110-4; 7,2[110-4. KakoBa TOYHOCTh METO/1a U
OTIPABIAHO JIU IPUMEHEHHUE 3TOTO CIIOc00a aHaIu3a JIs JOCTHIKEHUS OTHOCUTEIIBHON OIIMOKH
3%?

18. Coneprxanue Fe203 B pyne onpenessiii IByMsl METOJIaMHU: IEpMaHTaHATOMETPUH U
KoMIuiekconoMeTpuu. [lomyunnu pesynbrarsl (%): 1) 60,12; 61,00; 61,25; 2) 58,75; 58,90; 59,50.
3HAYMMO JIM PA3IMYA0TCS TOYHOCTh ATHX METOJOB M CpeaHeapru(PMETHICCKUE BEIIMYNHBI
pe3ynbTaTOB aHaIM3a?

BOHpOCI)I K 3a4CTy 110 JUCHUILIINHE

1. ITonsitue o meTposoruu Kak Hayke. [Ipeamer uzydenus, poib B 00IIel cucteme
TOYHBIX HayK, B TEXHHUKE, TexHoNoruu. Kparkas ucropus pazButust Mmerponoruu B Poccun.

2. OCHOBHbBIE€ TEPMUHBI U MIOHSTHS METPOJIOTHUH.

3. MeTponoruueckre XapakTepUCTUKH XUMUYECKOTO aHAIHN3a: TEPMUHBI U TTOHSITHS.

4. Cratuctudeckas 00paboTKa pe3ylbTaTOB XUMUYECKOTO aHaIHN3a: UCKIIOUCHHE
rpyObIX IPOMAXOB, OMpEeNIeHNE JOBEPUTEIHFHOTO HHTEPBAIA.

5. [IpaBoBbIE OCHOBBI METpOJIOTHUECKOH ciyx0bl. CTanmapTusanus. OCHOBHBIE
HOPMATUBHBIE TOKYMEHTHI.

6. Crangaptusanus B XuMuueckoM aHanuse. CTaHgapTHbIE 00pasiibl.

7. CepTudukanus U akKpeAUTalus aHATUTHIECKUX JabopaTopuil.
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a) OcHOBHas IUTEpaTypa:
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kH. - ISBN 978-5-238-01295-7 ; To xe [DnekTponHnslit pecypc]: http://biblioclub.ru/index.php?
page=book&id=114433

2. Eropos IO.H. Metposiorust 1 TeXHU4ECKHE U3MEPEHUS [ DIEKTPOHHBIN pecypc] :
COOPHHK TECTOBBIX 33JJaHUH MO pa3ieny AUCUUILTUHBI «MeTpoJorus, CTaHIapTU3alus U
ceprudukanus» / FO.H. EropoB. — D1eKTpoH. TeKCTOBBIC JaHHBIC. — M. : MOCKOBCKUI
rOCy/IapCTBEHHBIN CTpOUTENbHbIN yHUBepcuteT, 6C ACB, 2012. — 104 ¢. — 978-5-7264-0572-
8. — Pexwum noctyna: http://www.iprbookshop.ru/16371.html

0) lonomHauTenbHAS TUTEpATYpA:

1) PankeBuu SI.M. MeTpomorus, ctaHaapTU3anus u cepTudukaus [ DIeKTpOHHBINA
pecypc] : yuebHoe mocooue / SI.M. Pagkesuu, A.I'. Cxuprnanze, b.1. JIaktTnoHOB. — DIEKTPOH.
TekcToBbIe naHHble. — CapatoB: By3oBckoe oOpa3oBanue, 2012. — 790 ¢. — 2227-8397. —
Pexxum moctyma: http://www.iprbookshop.ru/34757.html



2) Metpounorusi, cTanaapTu3aius, ceprudukanus: YduedHnoe nmocodue / A.U. Apucros,
B.M. IIpuxonwko, N.JI. Ceprees, J1.C. darioxun. - M.: THOPA-M, 2012. - 256 c.: 60x90 1/16 +
CD-ROM. - (Briciiee oopazosanue). (mepemter, cd rom) ISBN 978-5-16-004750-8.
DJeKTpOHHBIH pecypc. — Pexxum nocryma: http://znanium.com/catalog/product/239847

3) Metpoinorus, cTaHaapTH3aIMs U CepTUPHUKAIMS: HOPMUPOBAHNE TOUHOCTH:
Vuebnuk / C.A. Jliobomyapos, A.A. Cmupnos, C.b. Tapacos. - M.: HULL Uudpa-M, 2012. - 206
c.: 60x90 1/16. - (Beicmiee obpaszoBanue: bakanaspuar). (mepemmier) ISBN 978-5-16-005246-5
DJeKTpOHHBIH pecypc. — Pexxum mocryma:  http://znanium.com/catalog/product/278949

4) I'epacumosa E. b. Metpomnorus, crannaprus3anus u cepruduranus : YueoHoe
nocobue. - Mocksa ; Mocksa : MU3gatensctBo "OOPYM" : OO0 "HayuHO-u31aTenbCKUil LIEHTP
NHOPA-M", 2018. - 224 c. — DnekTpoHHbIH pecypc. — Pexum nocryna:
http://znanium.com/go.php?id=922730

5) Atpomenko 1O. K. Metponorus, ctangaptu3zanus u ceptudukamnus. COOpHUK
71a00paTOPHBIX M MPAKTHYECKUX padoT : yueOHOe ocoOue )i MPUKIIaIHOTO OakagaBpuara /
Artpomenko 1O. K., KpaBuenko E. B. — M. : U3narensctBo FOpaiit, 2018. — 176 ¢. DnexkTpoHHBIi
pecypc. — Peskum mocryma:  https://biblio-online.ru/book/18C32525-494B-4B6A-94C4-
3B1E93B5A3EA/metrologiya-standartizaciya-i-sertifikaciya-sbornik-laboratornyh-i-prakticheskih-
rabot

6) Metponorus. Teopust u3MepeHuii : yueOHHUK U MPAKTUKYM JIJISl aKaJeMHYECKOTO
OakanaBpuata / MemepskoB B. A., baneesa E. A., [llano6aes E. B. ; mox o6mr. pexa. T. W.
MypamkuHoi — 2-e u3[., uctp. u gon. — M. : U3natensctBo FOpaiit, 2018. — 155 ¢
DnekTpoHHbIH pecype. — Pexxum goctymna:  https://biblio-online.ru/book/FOF12356-3F90-4508-
A4B9-CD43FFF799F9/metrologiya-teoriya-izmereniy

7) CrenanoBa E. A. MeTpoiorus u usMepuTenbHas TEXHUKA: OCHOBBI 00paboTKu
pe3yNnbTaTOB U3MEpeHul : yueObHoe nmocodue ais By30B / Crenanona E. A., Ckynkuna H. A.,
Boneros A. C. ; mox o6 pea. E. A. CrenanoBoii — M. : U3parensctBo KOpaiit, 2018. — 95 c. -
DnekTpoHHbIH pecype. — Pexxum goctyma:  https://biblio-online.ru/book/90804379-5080-4A04-
83DB-FE523B616B2A/metrologiya-i-izmeritelnaya-tehnika-osnovy-obrabotki-rezultatov-
Izmerenly

®OoHJ OLIEHOYHBIX CpCacCTB

JloBepuTenbHast BEpOATHOCTD NP MPOBEICHUN CTAaHJAPTHOTO XUMHUUYECKOTO aHanu3a
paBHa...

A.90 %

b.95 %

B. 99 %

OT KaKoro U3 NpeACTaBICHHBIX HUXKE MapaMeTpoB 3aBUCUT K03 duuuent CtproneHTa?
A. Cpennero apumMeTH4ecKOro

b. CranmapTHOrO OTKJIOHEHUS

B. Yucna n3mepennit

I'. Iucnepcun.

YcraHoBUTE NMTPAaBUILHOE COOTBETCTBHE €IMHUIIBI M3MEPEHUS U CUCTEMBI €IMHHIY
Enununa nsmepeHust

I. 'pamm

Il. Metp

I1l. Aarcrpem

CucreMa eIuHUIL

A. BHecucTeMHasa €IUHHUIIA

B.CI'C

B.CHU



TBépaocTe no mkaie Mooca — 310...
A. u3mepsiemasi BeTu4nHa
b. ouenuBaemas BenuunHa

[TorpemHocTbio pe3ynbTaTa U3MEPEHHI Ha3bIBACTCS:

A. OTKJIOHEHHE Pe3yJIbTAaTOB MOCIEI0BATEIbHBIX U3MEPEHHM OJHOM U TOM ke MpoObI

b. pasHocTh mokazaHuii AByX pa3HbIX MPHUOOPOB MOTyYEeHHBIE HA OJJHOM TOM ke mpode

B. oTkiI0HEHUE pe3yNnbTaTOB U3MEPEHU OT UCTUHHOTO (ACMCTBUTEIHLHOTO) 3HAYCHUS

I'. pa3HOCTh MOKa3aHUM ABYX OJHOTUITHBIX IPUOOPOB MOTYYEHHbBIE HA OAHON TOM ke mpode

J1. OTKJIOHEHUE pe3yIbTaTOB U3MEPEHHM OHOM U TOH ke IPOObI C MOMOILBIO Pa3IMYHBIX
METO/IUK

Pe3ynbrar uamepenuii npeacTapisieTcs B BUAE 3HAUCHUS C MOTPEUIHOCThIO, KOTOpast
XapaKTepU3yeTcs

Q-kpuTepuii HCIONIB3yeTCs B MATEMATHYECKON CTATUCTUKE JUIS
AOQCOIIIOTHAs! TOTPEITHOCTh U3MEPEHUSI — MOTPEUTHOCTh U3MEPEHU,

BBIpA)XCHHAA B

OO0pa3ubl cpaBHEHUS, YTBEPKIEHHBIE (PEKOMEHOBAHHBIE K HCIIOIH30BAHHIO)
O(pUIMATEHBIMYI OpPraHU3aUsIMU AJIs1 IPOBEPKU METOUK XMMHUECKOT0 aHalln3a, HA3bIBAIOT

MuHUMaIbHOE 3HaYE€HHE KOHIICHTPAINMH, KOTOPOE MOYKET OBITh C YBEPEHHOCTHIO
00HAPYKEHO MPH UCTI0JIH30BAHUH MUHUMAJIBLHOTO CTATUCTUYECKH 3HAYMMOTO aHAIUTHYECKOTO
CHTHAJIa KaK MOPOrOBOr0 3HAYECHUS B TAHHON METOJMKE aHaIu3a Ha3bIBACTCS

[Tpu BEIOOpE METOAMKY aHaM3a 00pa3siia mpexae BCero cieayeT oOpaTuTh BHUMaHUE Ha...
A. Meronuku, yrBepxkaéHnbie 'OCTamu

b. HOBBIE METOMKH, ONTYOIUKOBAHHBIE B HAYYHBIX )KYpHaIaxX

B. MeTonuku, onucanHbie B MOHOTpadusix

Ha caiite kakoii opraHu3anuu UckaTh MHGOPMAIIHIO 110 TaTeHTaM B 00JacT pa3paboTKu
HOBBIX METOAMK (POTOMETPUIECKOTO aHanmu3a?

A. ®enepanpHas ciryx0a M0 HHTEIUIEKTYaJIbHON cOOCTBEeHHOCTH (rospatent.gov.ru)

b. ®enepanbHblii KHCTUTYT MPOMBIIIICHHON codocTBeHHOCTH (fips.ru)

B. Poccwuiickoe aBTopckoe 001iecTBo (rao,ru)

I'. denepanbHOE areHTCTBO 110 TEXHUYECKOMY PEryJIUPOBAHUIO U MeTpOsIoruH (ISt.gov.ru)

Bepno mu yrBepxknenne «HoBasg MeToIMKa aHAIM3a ONMCAHA B KYPHAIBHOM CTaThe, HO HE
3alUIIIeHa TaTeHTOM, II0ATOMY €€ MOKHO HCIIO0Ib30BaTh U MyOJIMKOBATh O€3 CCHUIKH Ha aBTOPOBY.

A. Bepno

b. He BepHO

Bepno nu yTBep)kaenne « OU3NKO-XUMHUYECKHUE METOJUKY aHAIIN3a, OYOJIMKOBAHHEIE B
1950-1980-x romax, pa3paboTaHbI C UCTIOJIB30BAHUEM YCTAPEBIIUX MPUOOPOB U UX HE CTOUT
MPUHUMATH BO BHUMAaHHE»?

A. BepHo

b. He BepHO

EnvHCTBOM M3MepeHHil Ha3bIBAETCHL. ..

A. cucteMa KamOpOBKHU CPEACTB U3MEPEHUI;

b. cnuyenmne HaIMOHAIBHBIX TAIOHOB C MEXKTYHAPOIHBIMU;

B. cocTostnue n3amepeHuid, mpu KOTOPBIX UX PE3yJbTaThl BEIPAKEHBI B y3aKOHECHHBIX
eIMHUIIAX BEJIMYHUH U MOTPEITHOCTH U3MEPEHUHN HE BBIXOAT 32 YCTAHOBJICHHBIC MPEIEITBI C



3aJIaHHON BEPOSITHOCTHIO.

HJ’IH IMOJIYy4YCHUSA ArTtTtecTarta AKKpEauTanuu HCIIBITaTSIIEHOM J'Ia60paTOpI/II/I clIenyer
COCTAaBHUTDb 3ajBKY U O6paTI/ITBCH C HEH B

TexHuyeckre cpeAcTBa, MpeHa3HAYCHHbBIC ISl BOCIIPOU3BEICHUS, XPAHCHHUS U TIepeiadun
SAUHUIBI (PU3HUCCKON BEIMYUHBI HA3bIBAIOTCS

COBOKYITHOCTb OIEpaliyii, BEITOIHSAEMBIX B LIEJISIX MMOJTBEPKICHUS COOTBETCTBUS CPEJICTB
HU3MEPCHHH METPOJIOTHYCCKUM TPCOOBAHMAM, HA3bIBACTCS

W3mepenus, mpu KOTOPBIX KCKOMOE 3HAUE€HUE BEIIMUUHBI ONPEICIIAIOT Ha OCHOBAHUU
PE3yJbTATOB MPSAMBIX U3MEPEHHUM IPYTUX (GU3NYECKUX BETUYHH, CBA3AHHBIX C HCKOMOW N3BECTHOMN
(GYHKIIMOHATIBLHOW 3aBUCUMOCTBIO, HA3bIBAIOTCS

Enuanna pu3ndeckoil BeIMYUHBI, YCIOBHO MIPUHATAS B KAYECTBE HE3aBUCUMOW OT IPYTHX
(U3HYECKUX BEJIMYMH B JAHHON CUCTEME €MHUII, Ha3bIBACTCS



